to be at a disadvantage compared with K88ones; it was only in infections of the alimentary tract that possession of the K88 plasmid by the infecting E. coli organisms became of paramount importance.
The transfer factors that transmit the genetic determinants for enterotoxin production also transmit the determinants for antibiotic resistance, and although both kinds of determinants are not linked they are often transmitted together during conjugation (Smith & Linggood 1970) . Transmission of antibiotic resistance usually occurs more efficiently in vivo when certain antibiotics are present in the alimentary tract (Smith 1970) . These facts taken together provide another point against the widespread use of antibiotics because it might result in an increased incidence of bacteria possessing pathogenic plasmids in the environment of man and domestic animals. Using conventional staining procedures, only 5 of the 24 chromosome types in man can be individually identified. In 1969-70, Caspersson and his group introduced the first of a series of new techniques which produce transverse banding patterns along chromosomes. The specificity of these banding patterns allows identification of every individual human chromosome (Caspersson, Lomakka & Zech 1971) .
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Chromosome preparations are stained with quinacrine mustard or quinacrine dihydrochloride, and examined under a high resolution fluorescence microscope. Besides the subtle banding patterns (Fig 1) , the human Y is intensely fluorescent (Zech 1969) . This can be seen as a 'Present address: Cytogenetics Unit, University of Liverpool, Liverpool L69 3BX bright spot in interphase cells from many sources (Pearson et al. 1970) and is useful in sexing cells. Other specific regions, e.g. centromere of Nos. 3 and 4 and short arm/satellite regions of the acrocentric chromosomes, may also show intense fluorescence.
Just under a year ago, several laboratories simultaneously found that banding patterns similar to those produced by quinacrine could be obtained using special Giemsa staining techniques (for review see Bobrow 1973) . Similar results are obtained by treating chromosomes with proteolytic enzymes before staining , Seabright 1971 . The darkly stained bands (Fig 2) correspond to bright bands of quinacrine, with a few exceptions such as the secondary constriction regions of chromosomes 1 and 16. Areas of intense fluorescence are not clearly differentiated by the Giemsa techniques.
A different Giemsa staining method gives bands which are the reverse of those just described . Chromosomes stained with acridine orange instead of Giemsa, after pretreatment for any of the above methods, show orange to red fluorescence in quinacrinepositive regions, while the interbands stain yellow to green (Bobrow, Coilacott & Madan 1972) . The remarkable similarity of the bands produced by so many different techniques suggests that the staining reactions are revealing some fundamental property of chromosome structure.
A different type of staining pattern (Arrighi & Hsu 1971) shows up the centromeres, secondary constrictions of Nos. 1, 9 and 16, and the distal part of the long arm of Y (Fig 3) . Yet another method, Giemsa II (Bobrow, Madan & Pearson 1972) , stains particularly the secondary constriction of No. 9 (Fig 4) . Other specific centromeric areas are also stained.
Some Applications ofChromosome Banding Patterns
With fluorescence, one of the two G group pairs is bright and the other is dull (Caspersson, Hulten, Lindsten & Zech 1970) . The extra chromosome found in Down's syndrome is the bright one (No. 21) while the deleted chromosome present in patients suffering from chronic myeloid leukemia is the dull one (No. 22) (Caspersson, Gahrton & Lindsten 1970).
It is now possible not only to identify exactly which chromosomes are involved in a translocation but in many cases to estimate the length of the segments exchanged. Banding patterns have Trypsin treatment (Seabright 1971) helped to elucidate relatively complex situations. For example, a pericentrically inverted chromosome No. 13 was identified in the mother of a child with Patau's syndrome (Patau et al. 1960) . The child had a large abnormal chromosome, representing a small deletion, and a large duplication of parts of chromosome 13. This must have been a result of crossing over in the inversion loop during meiosis in the mother (Taysi et al. 1973) .
Although the use of centromeric bands for diagnostic purposes is limited, in special cases they have proved very useful. For example, the Giemsa II technique can be used to confirm translocations involving chromosome No. 9 (Bobrow, Madan & Pearson 1972) .
Genetic linkage studies have been based on somatic cell hybrids between human/mouse or human/hamster in which most of the human chromosomes are preferentially lost. It is possible to assign a particular gene locus (associated with production or regulation of the human enzyme present in the hybrid cell line) to the remaining human chromosomes. Accurate identification of human and mouse chromosomes (Miller et al. 1971) has facilitated these studies.
Both bands and centromeric staining have been used for meiotic studies (Caspersson, Hulte'n, Lindsten & Zech 1971) . Banding patterns of chromosomes are also useful in the study of phylogenetic relationships between species (Bobrow & Madan 1973). These are only a few of the many possible applications of these new techniques.
In conclusion, the development of banding pattern techniques has been a tremendous step forward. They have opened up a completely new field of study both for the routine diagnosis of chromosomal abnormalities and for the research worker. Present results and further results of the same kind will undoubtedly add greatly to the mapping of the human genome. We may also look forward to contributions to the knowledge of the basic structure and organization of the chromosome.
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The rate at which gene loci are being assigned to particular chromosomes or placed in linkage groups has recently been increasing. The opportunity to demonstrate in human pedigrees that two gene loci are on the same chromosome depends on finding matings in which the genotypes
